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PROBLEM TO BE SOLVED: To reduce resistance between a source electrode and a chanhef layer and to increase the 
maximum drain current and transconductance by forming an undoped or lightly doped n-type Schottky that is lattice-matched to 
GaAs and with a larger band gap energy than GaAs in a recess. 

SOLUTION: A buffer layer 2 consisting of an undoped GaAs, an undoped AluGaiuAs, and an undoped GaAs, an undoped or n- 
type InxGalxAs channel layer 3, an n-type AlyGalyAs electron supply layer 4, and an n-type GaAs cap layer 5 are laminated on a 
GaAs substrate 1 , thus eliminating the need for a lightly doped layer for forming a Schottky layer from a source electrode 9 to the 
channel layer 3, hence reducing resistance from the source electrode 9 to the channel layer 3, and increasing the maximum drain 
current Imax and transconductance gm. 
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mtm (sio,) ^vx^iar, r>K— ^x*±n = 

5 — 2 0 E 1 6 c rrT'COv-a y h *® 7 & y ir^rt(7)^ 

&-t~Z> is 3 y b*cm 7 t UTIi. AI,Ga h As (0. 
15^2^0. 3 ) 60fflu G a A s Cfefl^fSG a 
o.sc 1 n o.*a p x (A 1 Z G a 0iS2 I n 0 48 P v A 1 0 S2 I n 

10 — 30 nmtn: Lt\ 

[0 0 4 7] ^^^l^ffl^fc«<tKSrl»*Lfc», 
S£t, SfcffcJft* (S i 0 2 ) SrfifcjRL Ky^x^fyygjff 
J: >9 y- h MtfLffHom P Sr»ric Lt'^ * t 

[0 0 4 8] -tcoflL y- m ^/utftaws i - t i 

N-Pt-Au*^y^|;J;5igj8t5. ^- h ft 
4LtTiy-h««l l«:«lSU fttfK£ttSttfl; 

i (Sio : ) t-vy^tffi (y-^. 

[0 0 4 9] *^JBf?iJ<7>FET^*5(+5Jiff x fflfiJL * 

-v y r»ffoflkjifia(iejLT^aif?T-*>ofc 0 g a a s ( i 

0 0) 1 1 1(7)7 y K-T'G a A s ^ 7 7 7 fill 
ff3 0 0 nnu t<DJc<DT > K— ^ A 1 U G a ,. u A s s< y 
7rJg(iu = 0. 2, gf5 0 0nm v -t£>jKZ>7*VK 
— ^G a A s s<y :7 T JII±J1J?5 n m. Si K"/Ga 
Asft^i3|j:IJ|2 0 0 nm, ^r-y !l 7Stf4 E 

1 7 c m"\ S i K-^G a A s 5/ :/Ji 5 liHff 1 0 
0 niru ^tU raftflf 7 E 1 7 c m \ ;X a 3/ h *JB 7 I* 
Al 1 Ga h AsWS&;7yK-^Tz = 0. 2 . JSff 

2 0 nm s G a 0 52 I n 048 P^ ; T 1/ K— ^"Clil? 2 
0 n m. (A 1 04 G a 0 fl ) 0 52 I n^jP^ ; T> h~— 
^IH2 0 nm % A 1 0 52 I n 018 P ; T > K-:/ 
T*BJ?2 0 nmT*fc£ 0 

[0 0 5 0] &nffi.&l<DF ET©»|4li, yt^gi. 

S>C KH V^bS I max — 6 0 OmA/ m m ^ S^C 
g mma x — 2 5 0 m S / min, 
h • KM >r«1<Olj/EB Vgd= 1 5 — 2 OViSftb 



[0 0 5 1] 3IJBgi|5ia5H, #I^(B1H<DF ET0>«j£ 
£ ^-Tffi[B&©r ifi? H "C & -5 0 

[0 0 5 2] ^COF ETcD^i^^PirXfi, gf]x. 
tf*«&JS««fiJcftjfe (MOVPE^) la^lGaAs 

(10 0) ^«l±tr x 7yK~yCaAs ('<y;5^ 
7 £ V KSS p^2E-15c m' 3 ) 1 0 0-4 00 nm 
t7yK-^Al B Ga^As (0. 15^u^0. 35. 
^•;^7^K8Sp^3E- 1 5 cm" 3 ) 10 0—1 
OOOnmtry Y—'/O a A s (✓< 3/ £ ^7 £ ^ Kjg 
Sp^2E-l 5c m" 3 ) 1 — 10 nmiH45^y7 
7® 2, S i K-^tn= 1 — 4 E 1 7 c m" 3 C7)G a A s 
^*/U@3£r 100 — 200nm, Si K-^tn = 
5 — 20 E 1 7 c nT 3 <7> A ! y G a ,. y A s ^ *y^>?-$flk 
il45:5-10nm x G a A s *-\r y ~TM 5 0 % 1 O 
0-2 0 0 nmldJW&ricfi-rSo 

[0 0 5 3] yir^«fiE*5j:i^»«fig-ftofc46<0 
-^**i:fc5SMfcJK (S i o 2 ) SrritftU -y-ytVUi?* 
h (PR) Sr^fliLTl. 0 — 2. OnmW/^-/l 

i"S ( a 1 (b) ) . ttl^T, ^HRK7-rx.yf-y 
^flEtff&ffl^Sw i«r J; ^GaAs^rt .y 5 CD^£ 

^y^-^^ur y-t^SrJKrici-5, -togg, a i t G a 

A s ^ y^->^/^±m 1 3±T*^ ^>:mf£it-r<5 0 
y-fe^ffilil. 0-2. O^m^tSo 

[0 0 5 4] j^V^T, MJ, (c) (w^-rt>(0<t[5l^^ x 
KfbK (S iO z ) Sr-^^tcLT, T>K-^XIin = 
5 — 20E16c m^COi/H y h 7 £ y ir X 

icMovpE«fetJ:o»«rit*i-5 D y-txrti^ai^- 

!)t^Kffi-eiO-30nmi:t5^i!j« 

[0 0 5 5] -^^^^ffl^fc«{kKSr|»*L/i:ft, 
K<t:i!g (S i 0 2 ) SrfiJcMU. K^-f^y^v^ft 

[0 0 5 6] ^:<7>gL h^^tft.SWS i-Ti 

N-P t -Au&*s<y*mz£ *)Mf$L-tZ> 9 
(iO. 3—1. 0/imt^5 o y— h^t ^KO^Fggfl*)- . 



m ( s i o,) i 2 Zf&m u ^ y ^ sffi ( y — * • 

[0 0 5 7] **Jififl»|WFET^JbMt5HJ?. * 
-V U rS/i r C0SJgteliJLUT(Oiffif9 "Cfcofc. G a A s ( 1 
0 0) 1 ttl(D7 > K-yG a A s /< ^ 7 7illi 

J?3 0 0 nnu tOi07y K~/A I U G a ,_ U A s y<y 
7Tl3&u = 0. 2, |J|5 0 0 nm x tWiOTyK 
-7 > GaAs^^7 7 | ( j;||5 nmN Si FWGa 
Asft^i3li®|l5 0nm x = J r-tD7Sij4E 
17cm\ Si K-yAl,Ga h Asx^fy^jj; 

1 3 y = 0. 2. JgJ? 1 0 nm, ^ 7gffi 1 

E 1 8 c m" 3 % G a A s * * v7m5l*M& 1 0 0 n nu 
*r A' V r 7 K 1 7 c nT\ 3 h *JS 7 fiMffiW 4 

[0 0 5 8] *HKa«(7)FETOl*tt(i. y-fc*(gl. 

m^)tSigC0^60T\ y — *J££tfil. 3Q •mmzJitlb 
tt, K^^>1S Imax = #j5 8 OmA/mm, 

K ^ > ^ =3 > -y ^7 $ >^ g mmax-^J 2 6 OmS/mm N 
^— h ■ KU>T >BSl<DiBJEEB Vgd= 1 8 — 2 2 V^^& 

[0059] ±mmmm 1 - 5 6o^wfr3ea(Ofifcfi*ife 

t LTMOV P EffiSriettUfcd^ tT* * v-^ 

O-MBE&) ^Pty^^l\ 
[0 0 6 0] 

[»W0>»*] JL^±, MLfcJ;9i:, GaAslcftf 
8E*U K=¥* .^^x^/u^-^g aAsiH^: 
#V^T> K— 7 p X{±fi»«nffiv'a > h * 7 £ y ir 

y-^mffi9^^e>^^^^S3iOffi;6L^i£®L, 
S^C KM >'^i?)fc I max^ b $ g m 

[0 0 6 1 ] mc. >3 y h*JB7^¥«JMtt£*J: IT, 
G a A s Cl&^ag^i-SG ao.s: ' n 0 .„P.(A 1 ,G a 



ftfflW 1 1 - 1 7 7 0 7 9 (8/9) 
<O^W»*SiB6^^-Wt^SG a A s ^A IGaAsJ: 

IHBS^RW/xSn] 

[ill **W^aW^*h5>^^^«>«ricS:*"r« 
*»SBH"Cfc«. 

tlBWrBB-Cki, 

1 mm 

2 ^^771 

3 ^ir^^a 

4, 4i, 42 mi-mt&m 
5 *\y-/m 

6, 8 -^^^ 
7 is -a y b*m 

9 y-^tS 

10 Ku^yfffi 

1 1 

1 2 AUK 

1 3 V-taBiA'** — ^ 

1 4 ^y^^^ftcjhB 
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2 'V7fi 




7> r-7*U>l - mA» 
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n A I yGa 1-yAs 



7>K-7XB:n InxGal-xAs 



7> I uGel-uAs 



Ty K-7GaAs 



GaAsStfe 



,6 
,4 

,3 



[ H3 1 




n At yGa 1-yAs 



T>^-y I nxGa 1-xAi 



n A I y G a 1 - y A s 



T>K— 7 A I u G a 1 — u A i 



G a A s 2£& 



42 



.41 n+mzm 



ftfflW* 1 1 - 1 7 7 0 7 9 (9/9) 




G a A s 



T>K-^A I uGfl 1 -u A s 



7> t*—ZfQ a A s 



Ga As** 



2 



I L^J 5 1 




14 a: v ^>yffitn 



[B6] 




[ H7 l 

KU-f >*W 10 



11 4T-Mttt 
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